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(57) An epitating device has a rotary cylinder (40) 
carrying a plurality of pinching row units (50) arranged 
around the cylinder. An actuator bar (101) is connected 
to movable blades (71) in each row unit and is caused 
by a driven mechanism (41,110) to move the movable 
blades (71 ) towards the adjacent blades (61 ) for pinch- 
' ing body hairs therebetween and plucking the hairs as 
the cylinder rotates. After the actuator bar (101) is re- 
leased from the driven mechanism (110), the bar is 
urged by a return spring (120) to move the blades away 
from the adjacent blade to be ready for subsequent hair 
pinching. All the actuator bars spaced circumferentially 
around the cylinder and provided respectively for the 
row units are coupled connrnonlytotheone return spring 
so that the epilating device can have an increased 
number of the row units around the cylinder only at a 
minimum number of the springs. 
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Description 
TECHNICAL FIELD 

[0001] The present invention Is directed to a hand- 
held epilating device, and nnore particularly to such a 
device having a rotary cylinder cany ing a plurality of hair 
pinching rows arranged around an axis of the rotary cyl- 
inder. 

BACKGROUND ART 

[0002] U.S. Patent No. 5.1 90,559 discloses a prior art 
epilating device which has a rotary cylinder carrying a 
pair- of hair pinching rows spaced circumferentially 
around the rotary cylinder. Each of the pinching rows 
includes a pluraliry of stationary blades and a plurality 
of movable blades which are an-anged along the length- 
wise direclion of the rotary cylinder with the Low adjacent 
movable blades disposed on opposites of each station- 
ary blade. The movable blades in each pinching row are 
supported to a pair of actuator bars which are driven to 
counter-reciprocate along the longitudinal axis of the ro- 
tary cylinder in order to shift the movable blades towards 
the adjacent stationary blades for pinching the body 
hairs between the blades. Subsequently, the pinched 
hairs are plucked from a user's skin as the rotary cylin- 
der rotates. In order to catch the hairs between the 
blades as well as to release the plucked hairs, the ac- 
tuator bars In each pinching row is urged by a return 
spring to move the movable blades away from the ad- 
jacent stationary bars prior to and subsequent to pinch- 
ing the hairs. The spring is required between the coun- 
ter-reciprocating actuator bars in each pinching row. 
That Is, each pinching row necessitates one return 
spring. Consequently., as the number of the pinching 
rows increases, a correspondingly increased number of 
the springs have to be incorporated in the rotary cylin- 
der, which incurs difficulty of assembling the increased 
number of the springs into the rotary cylinder. Therefore, 
it has not been practical to provide a large number of 
the pinching rows yet using the return springs for each 
of the pinching rows. 

DISCLOSURE OF THE INVENTION 

[0003] The present invention has been accomplished 
in view of the above insufficiency to provide an improved 
epilating device which is capable of realizing an in- 
creased number of the pinching rows around a rotary 
cylinder with a minimum number of return springs. The 
epilating device in accordance with the present Inven- 
tion includes a housing to be grasped by a hand of a 
user and a rotary cylinder mounted to the housing and 
having a longitudinal axis. The rotary cylinder carries a 
plurality of pinching row units which are circumferentially 
spaced about the longitudinal axis. Each pinching row 
units includes at least one set of blades an-anged along 



the longitudinal axis of the cylinder. Also Included In the 
rotary cylinder are a plurality of actuator bars which are 
arranged circumferentially about the longitudinal axis 
and are associated with the pinching rows, respectively. 
5 Each of the actuator bars extends through the rotary cyl- 
inder and is driven to shift along the longitudinal axis. 
Each actuator is connected to move at least one of the 
blades in each pinching row unit against and away from 
the adjacent stationary blade for catching and pinching 
"io the body hairs therebetween. A drive mechanism is pro- 
vided for driving the actuator bars to reciprocate along 
longitudinal axis while rotating the rotary cylinder about 
the longitudinal axis for pinching the body hairs between 
the adjacent blades and plucking the hairs from the us- 
t5 ers skin. The distinguishing feature of the present in- 
vention resides in that all the circumferentially spaced 
actuator bars are coupled commonly lo a single return 
spring so as to be urged thereby In a direction of moving 
the blades away from the adjacent blade. Accordingly, 
20 an increased number of the pinching rows can be real- 
ized around the rotary cylinder only with the use of a 
minimum number of the return spring. 
[0004] It is therefore a primary object of the present 
invention to provide the epilating device which is capa- 
25 ble of achieving efficient hair plucking due to the in- 
creased number of the pinching row units around the 
rotary cylinder, yet ensuring to moving the movable 
blades away from the adjacent stationary blades by the 
use of the return spring for successfully catching the 
30 hairs with increased hair trapping efficiency. 

[0005] In a prefen-ed embodiment the return spring 
includes a plurality of spring amns extending radially 
from a center hub secured to the rotary cylinder. Each 
spring ami is held in pressing engagement simultane- 
35 ously with the circumferentially adjacent actuator bars 
for urging the bars axially outwardly of the rotary cylin- 
der. Thus, the number of the spring amns can be half 
that of the circumferentially arranged pinching units, 
thereby simplifying the structure of the return spring. 
^0 [0006] The spring arm is U-shaped to have a first ra- 
dial segment extending from the hub and a second ra- 
dial segment which extends from the outer radial end of 
said first radial segment through an arc segment and 
projects radially inwardly from the arc segment. The 
45 second radial segment is utilized to be held in pressing 
engagement commonly with the two circumferentially 
adjacent actuator bars. With this U-shaped configura- 
tion, the second radial segment can be given an effec- 
tive spring length which is sufficiently long relative to a 
50 radial dimension of the retum spring, thereby giving a 
sufficient biasing force for moving the blade away from 
the adjacent blade only at a minimum radial dimension 
of the return spring. 

[0007] In orderio further increasethe spring force, the 
55 spring anns a.re shaped lo extend in a spiral fashion from 
the center hub about an axis of the hub. The hub may 
be fomied wiih a hole which receives a portion of the 
rotary cylinder for fixedly mounting the retum spring to 
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the rotary shaft as we!i as for allowing an axle to pass 
therethrough for supporting the rotary cylinder to the 

housing. 

[0008] Each of the actuator bars has a first end cou- 
pled to at least one blade in each set of blades and has 
a second end projecting on one longitudinal end face of 
the rotary cylinder in an opposing relation to a cam roller 
which is included in the drive mechianism. The cam roller 
is positioned to be In selective contact with the second 
ends of the actuator bars In such a manner as to move 
the actuator bars in a direction ot pinching the body hairs 
between the blades as the rotary cylinder rotates about 
the longitudinal axis. The second end of each actuator 
bar is shaped to extend circumferentially about the lon- 
gitudinal axis give an arcuate flange. The arcuate flang- 
es of the circumferentially adjacent actuator bars are 
partially overlapped with each other in a radial direction 
of the rotary cylinder such that the overlapped portions 
of the arcuate flanges come simuilaneously into contact 
with the cam roller In this connection, each spring arm 
of the return spring is engaged with the radially over- 
lapped portions of the arcuate flanges of the two circum- 
ferentially adjacent actuator bars. With this arrange- 
ment, the arcuate flanges of the adjacent actuator bars 
come into simultaneous contact with the cam roller to 
keep pinching the hairs over a prolonged period during 
which the cylinder continues rotating to pluck the hair 
successfully. Therefore, it is possible to arrange an in- 
creased number of the pinching rows around the rotary 
cylinder of a limited diameter, yet assuring to make the 
hair plucking successfully. 

[0009] It is preferred that each of said arcuate flanges 
is tonmed at its opposite ends with receding slant faces 
away from the cam roller in order to reduce an impact 
when the actuator bars come into contact with the cam 
roller, thereby assuring smooth closing and opening 
movement of the blades and therefore reduced-in-noise 
operation. 

[001 0] In a preferred embodiment, each pinching row 
units includes a plurality of stationary blades and a cor- 
responding number of movable blades which are ar- 
ranged alternately in a direction parallel to said longitu- 
dinal axis. An advantageous feature associated with this 
embodiment resides in that the two longitudinally adja- 
cent stationary blades in each of said pinching row units 
are integrally shaped from the same metal into a single 
integrated piece in which the two adjacent stationary 
blades are inseparably continuous with each other, and 
that the integrated piece is associated with the two ad- 
jacent movable blades which are connected commonly 
^r*Q ■♦"hw actuator bars and are caused thereby to 
move simultaneously against and away from the station- 
ary blades of the integrated piece. With the use of the 
integrated piece, the two metal-made stationary blades 
can be positioned accurately or have precise dimen- 
sional relationship with each other thereby been given 
unifonn pinching effects with the associated movable 
blades driven to move simultaneously by a single actu- 



ator bar. Thus, it is easy to eliminate undesired variation 
in the hair pinching effects between the stationary 
blades and therefore to assure consistent and effective 
hair plucking. 

5 [0O1 1 ] Preferably, the two movable blades associated 
with the integrated piece are pivotally supported to a 
holder plate so as to be pivotable about a pivot axis per- 
pendicular to the longitudinal axis of the rotary cylinder 
for movement against and away from the associated 

10 stationary blades. The holder plate mounts at least one 
integrated piece and the associdted rriovable blades 
and consolidating these members together into a self- 
sustained sub-assembly which is fitted on the .surface 
of said rotary cylinder Thus, the pinching row units can 

15 be easily assembled to the rotary cylinder for increasing 
manufacturing efficiency. 

[0012] The holder plates also mounts a skin guide 
which is disposed between the two adjacent stationary 

blades of the integrated piece and has an arcuate sur- 
20 face for smooth contact with the skin of the user's body. 
The skin guide is consolidated into the sub-assembly " 
and has a grip which fixes the integrated piece to the 
holder plate in a correct position relative to the corre- 
sponding movable blades. The skin guide can be mold- 
25 ed from a plastic material so as to be easy to be press- 
fitted to the holder plate, and is therefore best utilized to 
unite the metal-made Integrated piece, i.e., the station- 
ary blades to the holder 

[0013] The two adjacent stationary blades are inter- 
30 connected by a pair of beams extending in the direction 
of the longitudinal axis and merging at opposite length - 
. wise ends into lower ends of the stationary blades. 
Formed at the connection between the beams and the 
stationary blades are resilient segments which are re- 
35 sponsible for absorbing a stress applied to the stationary 
blade from the associated movable blade. Thus, exces- 
sive force applied to one of the stationary blade from the 
movable blade can be well absorbed at the resilient seg- 
ments, which making it easy to balance the pinching 
40 forces at the two stationary blades for uniform plucking 
of the hairs. 

[0014] The arcuate surface of the skin guide is formed 
at its one end with a founded edge which is continuous 
with a remainder of the arcuate surface and has a cur- 

45 vature greater than that ot the remainder of the arcuate 
surface. The rounded edge of increased, curvature can 
well prevent the skin from being in-itated when the skin 
guide comes firstly into contact with the skin as a con- 
sequence of the rotary cylinder rotates, thereby assur- 

30 ing comfortable hair plucking. 

[0015] Each of the stat!onar^' blade and the corre- 
sponding movable blade may be formed at its one 
lengthwise facing toward a rotating direction of said ro- 
tary cylinder with a flared edge. The flared edges are 

55 cooperative with each other to define therebetween a 
tapered groove for smoothly guiding the hairs into be- 
tween the blades. 

[0016] in the preferred embodiment, the two integrat- 
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ed pieces are mounted to the one holder plate to con- 
stitute the sub-assembly in which the four stationary 
blades are evenly spaced along the longitudinal axis of 
the rotary cylinder. The rotary cylinder carries a plurality 
of .the sub-assemblies which are circumferentiaHy 
spaced about the longitudinal axis with the sub-assem- 
blies being staggered with each other with respectto the 
longitudinal axis, in order to increase chances of the hair 
plucking within the length ofthe rotary cylinder. For max- 
imum efficiency of plucking the hairs per length of the 
rotary cylinder all the stationary blades of different rows 
are offset from each other with respect to the longitudi- 
nal axis of the cylinder. 

[0017] These and still other objects and advanta- 
geous features of the present invention will become 
more apparent from the following description ofthe pre- 
ferred embodiment when taken in conjunction with the 
attached drawings. 

BRIEF DESCRIPTION OFTHE DRAWINGS 
[0018] 

FIG. 1 is afrontviewof a hand-held epilating device 
in accordance with a prefen-ed embodiment of the 
present invention; 

FIG 2 is a vertical section of a major portion of the 
epilating device; 

FIG. 3 is an exploded perspective view of an epiiator 
head ofthe epilating device; 
FIG. 4 is a vertical section of a rotary cylinder con- 
stituting the epiiator head; 
FIG. 5 is a perspective view of the rotary cylinder; 
FIG. 6 is an exploded perspective view of a pinching 
row unit carried on the rotary cylinder; 
FIG. 7 is an exploded perspective view ofthe rotary 
cylinder; 

FIG. 8 is a front view of a return spring incorporated 
in the rotary cylinder; 

FIG. 9 is a perspective view of the return spring 
FIG. 10 is a perspective view of the return spring 
within the rotary cylinder shown with some parts re- 
moved for indicating the operative position of the 
return spring: 

FIG. 11 is a sectional view of the rotary cylinder; 
FIG. 12 is an expanded view ofthe rotary cylinder 
showing the arrangement of the pinging row units; 
FIG. 13 is sectional view of a rotary cylinder for a 
hand-held epilating device in accordance with an- 
other embodiment of the present invention; 
FIG. 14 is a perspective view of a portion ofthe ro- 
tary cylinder showing a return spring and associat- 
ed parts; 

FIG. 15 is an exploded perspective view of a pinch- 
ing row unit mounted on the rotary cylinder: and 
FIG. 1 5 is an expanded view of the rotary cylinder 
showing the arrangement of the pinching row units. 



MODE FOR CARRYING OUT THE INVENTION 

[0019] Refening now to FIG. 1 , there is shown a hand- 
held epilating device in accordance with a preferred em- 

5 bodiment of the present invention. The epilating device 
has a housing 10 to be grasped by a user's hand and 
an epiiator head 30 detachably mounted on top of the 
housing 10. The epiiator head 30 carries a rotary cylin- 
der 40 which is driven to rotate about its longitudinal axis 

10 for plucking body hairs from the skin of a user The hous- 
ing 10 accommodates an electric motor and a set of driv- 
ing gears for providing a driving source of rotating the 
rotary cylinder 40 and simultaneously vibrating the cyl- 
inder along the longitudinal axis for maximizing for max- 

75 imizing the chance of plucking the hairs on the surface 
of the rotary cylinder 40. 

[0020] As shown in FIGS. 2. and 3, the epiiator head 
30 is composed of a base 31 detachably mounted to the 
housing 10, a base cover 32, a reciprocating platform 

20 33, a head frame 35 supporting a rotary cylinder 40, and 
a head cover 38. The base 31 carries a first driven gear 
21 which comes into meshing engagement with a driv- 
ing gear (not shown) exposed on top of the housing 10 
when the-head 30 is attached to the housing. The head 

25 frame 35 has an axle 36 which extends between a main- 
frame 35-1 and a sub-frame 35-2 which are assembled 
together with a second driven gear 22 interposed ther- 
ebetween. The second driven gear 22 meshes with the 
first driven gear and with a gear 41 fonmed at one lon> 

30 gitudinal end of the rotary cylinder 40 to rotate the cyl- 
inder about its longitudinal axis defined by the axle 36. 
The head frame 35 is supported to the reciprocating 
.platfomn 33 which is driven to reciprocate along the axle 
relative to the base 31 while the rotary cylinder 40 is 

35 rotated. For reciprocating the cylinder 40, the base 31 
carries a gear 23 which meshes with one side of the first 
driven gear 21 to be driven thereby to rotate about an 
upright axis and has an eccentric cam 24. The cam 24 
engages into a rectangular slot 34 in the bottom ofthe 

40 platfomn 33 for translating the rotary movement of the 
gear 23 into the reciprocating movement ofthe platform 
33. The head cover 37 is secured to the platform 33 and 
has an opening 38 through which substantially the full 
length of the rotary cylinder 40 is exposed for contact 

45 with the skin of the user 

[0021] The rotary cylinder 40, which is molded from a 
plastic material, canries a plurality of hair pinching row 
units 50 which are evenly spaced around the circumfer- 
ence of the cylinder. As best in FIGS. 4 to 7, each row 

50 unit 50 includes four stationary blades 61 which are 
aligned along the axis of the cylinder, four movable 
blades 71 which alternate the stationary blades, and 
three skin guides 80 interposed between the adjacent 
siationary blades 51 . These members are commonly 

55 supported to a single metal-made holder plate 90 to de- 
fine a self-sustained sub-assembly which is easily iltted 
around trie cylinder 40. The movable blades 71 are 
caused to pivot about an axis perpendicular to the lon- 



4 



7 



EP 1 203 544 A1 



8 



gitudinal axis of the rotary cylinder 40 to open and close 
the gap between the adjacent blades 61 and 71 as the 
rotary cylinder 40 rotates about the longitudinal axis, 
thereby catching and pinching the hairs between the 
blades. The closure of the blades 61 and 71 are kept . 
over a certain angular displacement around the longitu- 
dinal axis, i.e., a fraction of one rotation of the rotary 
cylinder 40, thereby pulling the hairs pinched between 
the blades 61 and 71 .in a tangential direction of the cyl- 
inder 40 for plucking the hairs. 
[0022] As shown in FIG. 6, the two stationary blades 
61 are shaped from a metal plate into an integrated 
piece 60 in which the blades 61 are inseparably contin- 
uous with one another through a pair of beams 62. The 
skin guide 80 is molded from a plastic material to have 
an arcuate surface 81 on its top for smooth contact with 
the skin of the user, and an anchor stud 84 which 
projects to be press-fitted into a corresponding hole 91 
of the holder plate SO by the use of resiliency inherently 
given to the molded part. Formed at the opposite side 
of the skin guide 80 are grips 85 which presses the 
beams 62 of the integrated piece 60 against the holder 
plate 90 so as to secure the stationary blades 61 to the 
holder plate at the same time as the skin guide 80 is 
secured to the plate. The movable blade 71 is made of 
a metal and has a leg 72 of which lower end is inserted 
into a corresponding slot 92 of the plate 90 so that the 
leg comes into edge-contact selectively with either one 
of the opposite edges of the slot 92. Formed on opposite 
of the leg are round projections 73 which cam over in- 
clines of hooks 86 on the skin guide 80 and are retained 
loosely behind the hooks 86. Whereby, the movable 
blades 71 can be pivotally supported to the holder plate 
90 and complete the self-sustained sub-assembly which 
can be handled as one block when assembling the 
pinching row units into the rotary cylinder 40. Two inte- 
grated pieces 60, i.e., four stationary blades 61, four 
movable blades 71, and three skin guides 80 are sup- 
ported to one holder plate 1 0 to constitute each one of 
the plural pinching row units 50. After the row units 50 
are placed in corresponding grooves 42 of the rotary cyl- 
inder 40, a corresponding number of pins 51 are insert- 
ed into the cylinder with each pin extending through the 
stationary blades 61, the movable blades 71, and the 
skiri guides 80 to hold the row units in position where, 
as best shown in FIG. 4, the movable blades 71 are 
linked to actuator bars 101 and 102 which are inserted 
in the rotary cylinder 40 for imparting the pivotal move- 
ment to the movable blades 71 for closing and opening 
the gap between the blades 61 .and 71 . 
[0023] The actuator bars 1 01 and 1 02 are provided i n 
number double the number of the row units 50, i.e., eight 
bars in each longitudinal half of the cylinder 40 so that 
each bar is linked to actuate the two adjacent movable 
blades 71 in each one of the row units 50. as shown in 
FIGS. 2 and 4. That is. each actuator bar is linked to 
actuate the two movable blades 71 simultaneously to 
open and close in association with the two stationary 



blades 61 of each integrated piece 60. Thus, the two 
movable blades 71 pivot simultaneously in the same di- 
rection for making closing and opening movements rel- 
ative to the two stationary blades 61 common to the sln- 

5 gle integrated piece 60, i.e., two stationary blades hav- 
ing dimensional stability with respect to one another, • 
thereby facilitating to achieve uniform hair pinching ef- 
fects at the stationary blades, in addition to achieving a 
strong pinching effect by the use of metal-made blades 

10 61 and 71 , In addition, the beams 62 merge into legs 63 
of reduced width which is fomned al the lower end of 
each stationary blade 61 to be resiliently defomriable to 
some extent for absorbing an excessive stress applied 
from the counterpart movable blade 71 . With this capa- 

15 -bility of absorbing the excessive stress, it is possible to 
balance the pinching forced developed at the two sta- 
tionary blades 61 of the integrated. piece 60, even if the 
movable blades 71 should be pressed differently. The 
actuator bars 101 and 102 are held in the bollom. of the 
'20 ■ groove 42 of the rotary cylinder 50 to be axially slidable 
and are caused to move axially inwardly by the action 
of cam rollers 1 1 0 as the cylinder 50 rotates and to move 
axially outwardly by the action of return springs 120 as 
the cylinder 50 further rotates, thereby repeating to 

25 close and open the blades during one rotation of the cyl- 
inder. 

[0024] The actuator bars 101 and 102 are each 

formed at its axially outer end with an arcuate flange 
1 03, 1 04 which extends circumferentially about the lon- 

30 gitudinal axis of the cylinder 40 for pressed contact with 
the corresponding cam roller 110 over a prolonged pe- 
riod as the cylinder 40 rotates. As best shown in FIGS. 
5 and 7, the actuator bars 101 and 102 consist of two 
types having different configurations, a first type having 
. 35 the arcuate flange 103 offset radially outwardly relative 
to a shank of the bar, and a second type having the ar- 
cuate flange 104 generally aligned with the shank of the 
bar The first and second types of the actuator bars 101 
and 102 are arranged in such a manner that, as shown 

40 in FIG. 5, the arcuate flanges 103 of the first type are 
closely arranged aiong an outer circumferential row 
about the longitudinal axis of the cylinder 40. while the 
arcuate flanges 104 of the second type are closely ar- 
ranged along an inner circumferential row about the lon- 

45 gitudinal axis. Further the arcuate flanges 103 in the 
outer circumferential row are staggered circumferential- 
ly with respect to the arcuate flanges 104 of the inner 
circumferential row such that each arcuate flange 103 
Is radially over-iapped with the two adjacent arcuate 

50 flanges 1 04 by a certain circumferential. It is noted that 
the cam roller 110 has an axial length so that it contacts 
simultaneously with the arcuate flanges 103 and 104 of 
the outer and inner circumferential rows, respectively. 
Thus, as the cylinder 40 rotates, the movable blades 71 

55 in two or three adjacent row units 50 of the cylinder 40 
are simultaneously closed, while the movable blades 71 
in the other row units are opened. With this result, the 
movable blades 71 in each row are kept closed over a 
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prolonged period as the cylinder rotates for successful 
hair pluctang, while enabling to provide a large nuniber 
of the row units around the circumference of the cylinder 
40 of a limited dianneter. As shown in FIGS. 2 and 3. the 
cam rollers 110 are mounted respectively in holes 111 
of the head frame 35 and are rotatable about individual 
pins 112. Each cam roller is pressed inwardly against 
the actuator bar 101, 102 by spring props 113 secured 
to the head frame 35. 

[0025] The return springs 120 are provided on oppo- 
site ends of the cylinder 40 for biasing the actuator bars 
1 01 and 1 02 axially outwardly with one spring respon- 
sible for the eight actuator bars having the arcuate flang- 
es 103 and 104 disposed on one end of the cylinder, 
and the other spring for the remaining eight actuator 
bars having the arcuate flanges 103 and 104 on the oth- 
er end of the cylinder 40. That is, one return spring 120 
is conimonly used for urging the plural actuator bars in 
a direction of pivoting the movable biadesTI of the plu- 
ral row units 50 away from the associated stationary 
blades 61 . As shown in FIGS. 8 and 9, the retum spring 

120 is a one-piece member which is stamped from a 
resilient metal sheet into a star-shaped to" have four 
spring amns 124 extending radially from a center hub 

121 which is secured to the rotary cylinder 40. The cent- 
er hub 121 has an opening 122 so as to be fitted around 
a center post 44 of the rotary cylinder 40 through which 
the axle 36 extends, and is fixedly secured thereto by 
engagenient of bites 123 into the post. The spring amn 
1 24 is of a generally U-shaped to have a first radial seg- 
ment 1 25 extending outwardly from the center hub 1 21 , 
an arc segment 126 extending from the outer end of the 
first radial segment 125, and a second radial segment 
127 extending radially inwardly from the end of the arc 
segment 126. It is this second radial segment 127 that 
is pressed against the arcuate flanges 103 and 104 of 
the two circumferentially adjacent actuator bars 101 and 
102, as best shown in FIG. 10, for biasing the movable 
blades 71 carried by the actuator bars away from the 
associated stationary blades 61 . Thus, the spring arm 
124 can have an effective spring length within a limited 
radius of the retum spring so as to develop a sufficient 
spring force for successfully returning the movable 
blades to the open condition. Further, the spring anms 
124 extend from the hub 121 in a spiral fashion about 
the center axis of the spring, i.e., the longitudinal axis of 
the cylinder 40, thereby further increasing the biasing 
force at a limited diameter of the retum spring 120. In 
this connection, the return spring 120 is secured to the 
cylinder 40 with the individual spring anms 124 spirally 
extending axially outwardly of the cylinder for pressed 
contact with the con-esponding arcuate flanges 103 and 
1 04 of the actuators 1 01 and 1 02. 

[0026] Returning back to FIG. 5, each of the arcuate 
flanges 103 and 104 is formed at its opposite ends with 
receding slant faces 104 and 105 so that each arcuate 
flange comes into contact with the cam roller 1 1 0 by way 
of the slant face and out of contact therefrom also by 



way of the slant face, thereby reducing an impact at the 
time of closing and opening the blades and therefore 
assuring a reduced-in-noise hair plucking. 
[0027] As shown in FIGS. 5 and S, the stationary 
5 blade 51 and the associated movable blade 71 are 
formed at their one ends facing toward the rotating di- 
rection of the cylinder 40 with flared edges 64 and 74 
which are cooperative to define therebetween a tapered 
groove for effectively guiding the hairs into between the 
10 blades. The rotary cylinder 40 is formed at its opposite 
axial ends with reduced-in-width sections 46 of uniform 
radius which defines an overall circular cincumference 
of the rotary cylinder. As shown in FIG. 1 1 , the stationary 
blades 51 , the movable blades 71 , and the skin guides 

. 15 80 are arranged within the circumference X of the cylin- 
der 40 in such a manner that each of the stationary blade 
61 and movable blade 71 has its opposite circumferen- 
tial end inscribed in the circumference, and that the ar- 
cuate surface 81 of the skin guide 80 has its middle por- 

20 tion inscribed in the circumference. The leading and the 
trailing edges of each of the stationary blades 61 , mov- 
able blades 71, and the arcuate surfaces of the skin 
guides 80 are rounded In order to avoid irritating the 
skin. Particulariy, the arcuate surface of the skin guide 

25 80 has its leading and trailing edges 82 and 83 shaped 
to be smoothly continuous with the remainder of the ar- 
cuate surface and to have a curvature greater than that 
of the remainder arcuate surface. 
[0028] As shown in FIG 12, the row units 50 are ar- 

30 ranged on the cylinder 40 as being offset in the axial 
direction relative to each other so that the pairs of the 
stationary blade 61 and the movable blade 71 in anyone 
of the row units are staggered wfth the other pairs of the 
other row units with respect to the longitudinal axis of 

35 the cylinder, so that all the blade pairs are differently po- 
sitioned with respect to the longitudinal axis of the cyl- 
inder for maximum plucking efficiency 
[0029] FIG. 1 3 shows a rotary cylinder 40A employed 
in an epilating device in accordance with another pre- 

^0 ferred embodiment of the present invention which is 
identical to the above embodirnent except for the con- 
figurations of the pinching row unit and tne associated 
actuator bars 101 A and 102A. Therefore, like parts'are 
designated by like reference numerals with a suffix letter 

-5 of 'A'. Each of the pinching row units 50A which are 
evenly spaced around the rotary cylinder 40A has only 
one set of movable blades 71 A which are driven to move 
against and away from one another for catching the 
hairs therebetween. As shown in FIG. 14, the movable 

50 blades 71 A are retained to a holder plate 90A together 
with skin guides 80A in the same manner as in the pre- 
vious embodiment, and are capable of pivoting about 
an axis perpendicular to the longitudinal axis of the cyl- 
inder. Thai is. the skin guides are press-fitted to holes 

^5 91 A of the holder plate 90A, and the movable blade 
71 A is loosely coupled to the adjacent skin guide 80A 
by engagement of round projections 73A with hooks 
86 A of the skin guide 80A. The movable blade 71 A ex- 
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tends through a slot 92A of the plate and comes into 
edge contact with the edge of the slot to nnake the pivot 
movement when driven by con-esponding actuator bars 
101 A and 102A. 

[0030] The rotary cylinder canies plural sets of actu- 
ator bars 101 A and 102A which are anranged circum- 
ferentially about the longitudinal axis of the cylinder in 
much the same way as in the previous embodiment. The 
actuator bars 101 A (102A) in each set are axially 
aligned and are connected [espectiveiy to the movable 
blades 71 A in each pinching row unit 50A so as to pivot 
the blades in a direction of closing the blades when the 
actuator bars 101 A (102A) are driven by cam rollers 
11 OA to shift, axially inwardly as shown in the top part of 
FIG. 1 3, and to pivot the blades in a direction of opening 
the sarhe when the actuator bars 1 01 A (1 02A) are urged 
by a return spring 1 20 to shift axially outwardly as shown 
in the bottom, part of FIG. 13. The return spring 120 are 
of exactly the same configuration as shown in FIGS. 8 
and :9. Formed at the inner end of each actuator bar is 
a stepped section 108 of reduced thickness which in- 
cludes a slit 1 09 for connection with the movable blade, 
as best shown in FIG. 1 5. The actuator bars in each set 
are assennblcd to the rotary cylinder in such a manner 
as to overlap the stepped sections 108, thereby ena- 
bling to pivoting the blades successfully. 
[0031] As shown in FIG. 16, the pinching row units 
50A are spaced evenly around the rotary cylinder AOA 
and at the same offset from each other with respect to 
the lengthwise or axial direction of the cylinder so as to 
cover a wide hair plucking area per one rotation of the 
cylinder. 

[0032] Although the above description illustrates typ- 
ical structures of the pinching row unit, it should be noted 
that the present invention can equally applied to pinch- 
ing row of different structures. For example, the pinching 
row may include at least one blade set in which two mov- 
able blades are disposed on opposite of a single sta- 
tionary blade and are driven by the corresponding actu- 
ator bars to pivot against and away from the stationary 
blade. In any case, a set of circumterentially arranged 
actuator bars provided for a plurality of the circumferen- 
tially arranged pinching row units are commonly coupled 
to one return spring. Further, the set of blades in each 
pinching row unit is offset from the set of blades in any 
other pinching row unit for maximum hair plucking effi- 
ciency within a length of the cylinder. 
[0033] . The teatures disclosed In the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both separately and in any combination 
thereof, be materia! for realising the invention in diverse 
fonms' thereof. 
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Claims 

1 . A hand-held epifating device comprising: . 

a housing (10) to be grasped fay a hand of a 
user; 

a rotary cylinder (40) mounted to said housing 
and having a longitudinal axis, said rotary cyl- 
inder carrying a plurality of pinching row units 
(50) circumferentiaNy spaced about said longi- 
tudinal axis, each of said pinching row units 
comprising at least one set of blades (61, 71; 
71 A) arranged along said longitudinal axis, 
a plurality of actuator bars (101, 102; 101 A, 
102A) being anranged circumferential ly about 
said longitudinal axis and associated with'-satd- 
pinching row units, respectively, each of said 
actuator bars extending through said rotary cyl- 
inder and being driven to shift along said longi- 
tudinal axis to move at feast one of the blades 
in each pinching row unit against and away 
from the adjacent blade catching and pinching 
the body hairs therebetween; 
a drive mechanism (21.22,41. 110) for driving 
said actuator bars to reciprocate along said lon- 
gitudinal axis while rotating the rotary cylinder 
about the longitudinal axis for pinching the body 
hairs between the adjacent blades and plucking 
the hairs from the users skin, 

characterized in that 

all the circumferentialiy spaced actuator bars 
are coupled commonly to a single return spring 
(120) so as to be urged thereby in a direction 
of disengaging the blade from the adjacent 
blade. 

2. The epiiating device as set forth in claim 1 , wherein 

said return spring (120) comprises a plurality of 
spring arms (124) extending radially from a 
center hub (121) secured to said rotary cylinder, 
each of said spring anns being held in pressing 
engagement simultaneousiy with the circum- 
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f erentially adjacent actuator bars (1 01 . 1 02) for 
urging said actuator bars axially outwardly of 
said rotary cylinder. 

The epiiating device as set forth in claim 2, wherein 

each of said spring amns (124) is U-shaped to 
have a first radial segment (125) extending 
from the hub (121) and a second radial seg- 
ment (1 27) which extends from the outer radial 
end of said first radial segment through an arc 
segment (126) and projects radially inwardly 
from the arc segment, said second radial seg- 
ment being held in pressing engagement com- 
monly with the circumferentialiy adjacent actu- 
ator bars. 



20 



25 



30 



A. • The epiiating device as set forth in claim 3. wherein 

said spring arms (1 24) extend in a spiralfashion 
from said center hub (1 21 ) about an axis of the 
hub. 

5. The epiiating device as set forth in clairp 2, wherein 

said center hub (121) is fomned with a hole 
which receives a portion (44) of said rotary cyl- 
inder (40) fits in order to fixedly mount said re- 
turn spring (1 20) to said rotary cylinder as well 
as to allow an axle (36) to pass therethrough 
for supporting said rotary cylinder to the hous- 
ing. 



6. 
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The hand-held epiiating device as set forth in claim 

3, wherein 

each of said actuator bars (1 01 , 1 02) has a first 
end coupled to at least one blade in each set 
of blades and has a second end (1 03, 1 04) pro- 
jecting on one longitudinal end of said rotary 
cylinder in an opposing relation to a cam roller 
(110) which is included in said drive mecha- 
nism, 

said cam roller (110) being positioned to be in 
selective contact with the second ends of said 
actuator bars in such a manner as to move the 
actuator bars in a direction of pinching the body 
hairs between said blades as said rotary cylin- 
der rotates about the longitudinal axis, 
said second end of each actuator bar being 
shaped to extend circumferentialiy about the 
longitudinal axis give an arcuate flanae (103. 
1 04), 

said'arcuate flanges of the circumferentialiy ad- 
jacent actuator bars being partially overiappsd 
with each other in a radial direction of said ro- 
tary cylinder such that the overiapped portions 
of said arcuate flanges come sim ultaneously in- 
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to contact with said cam roller, ar^d 
said spring arm (124) of said return spring being 
engaged with the radially overlapped portions 
of said arcuate flanges (1 03, 1 04) of the circum- 
ferentially adjacent actuator bars (101 , 102). 

7. The epilating device as set forth in claim 6, wherein 

each of said arcuate flanges (103, 104) is 
formed at its opposite ends witn receding slant 
faces (105. 106) away from said cam roller. 

8. The epilating device as set forth in claim 1 , wherein 

each of said pinching row units comprises aplu- 
raiity of stationary blades (61) and a corre- 
sponding number of movable blades (71 ) which 
are arranged alternately with each other in a di- 
rection parallel to said longitudinal axis, 
two longitudinally adjacent stationary blades 
(61) in each of said pinching row units (50) are 
integrally shaped from the same metal into a 
single integrated piece (60) in which said two 
adjacent stationary blades are inseparably con- 
tinuous with one another, 
said integrated piece (60) being associated 
with two adjacent said movable blades (71) 
which are connected commonly to one of said 
actuator bars (1 01 , 1 02) and are caused by said 
actuator bar to move simultaneously against 
and away from said stationary blades of said 
integrated piece. 

9. The epilating device as set forth in ciaim 8, wherein 

said two movable blades (71) associated with 
said integrated piece (60) are pivotaily support- 
ed to a holder plate (90) so as to be pivotable 
about a pivot axis perpendicular to the longitu- 
dinal axis of said rotary cylinder for movement 
against and away from the associated station- 
ary blades (51), 

said holder piate (90) mounting at least one 
said integrated piece (60) and said associated 
movable blades (71) and consolidating these 
members together into a self-sustained sub-as- 
sembly which is fitted on the surface of said ro- 
tary cylinder. 



11. The epilating device as set forth in claim 10, wherein 

said skin guide (80) has a grip (85) which fixes 
said integrated piece (60) to said holder plate 
(90) in a correct position relative to the associ- 
ated movable blades. 

12. The epilating device as set forth in claim 8, wherein 

said two adjacent stationary blades (61 ) are in- 
terconnected by a pair of beams (62) extending 
in the direction of said longitudinal axis and ' 
merging at opposite lengthwise ends into lower 
ends of said stationary blades, and 
resilient segment (63) being tonned at the con- 
nection between the beams (62) and the sta- 
tionary blades (61) so as to be responsible for 
absorbing a stress applied to the stationary 
blade from the associated movable blade. 

13. The epilating device as set forth in claim 1 , wherein 

each of said blades (61 , 71) is fomied at its one 
end facing toward a rotating direction of said 
rotary cylinder with a flared edge (64, 74), said 
flared edges of the adjacent blades being co- 
operative with each other to define therebe- 
.tween a tapered groove for guiding the hair into 
between the blades. 

14. Theepilating device as setforth in claim 10, wherein 

said arcuate surface (81 ) of said skin guide (80) 
is formed at its one end with a rounded edge 
(82, 83) which is continuous with a remainder 
of said arcuate surface and has a curvature 
which is. greater than that of the remainder of 
said arcuate surface. 



40 15. The epilating device as set forth in claim 9, wherein 
two said integrated pieces (60) are miounted to one 
said holder plate (90) to constitute said sub-assem- 
bly in which tour said stationary blades (61) are 
evenly spaced along the longitudinal axis of said ro- 

45 tary cylinder. 

1 6. The epilating device as set forth in claim 15, wherein 
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1 0. The epilating device as set forth in claim 9 , wherein 



said holder plate (90) mounts a skin guide (80) 
which is disposed between the two adjacent 
stationary blades (61) of the integrated piece 
(60) and has an arcuate surface (81 ) for smooth 
contact with the skin of the user's body, said 
skin guide also being consolidated into said 
sub-assembiy. 



55 



said rotary cylinder (40) carries a plurality of 
said sub-assemblies spaced circumferentially 
about said longitudinal axis with said sub-as- 
semblies being staggered with each other with 
respect to the longitudinal axis of said rotary 
cylinder. 

17. The epilating device as setforth in claim 16, wherein 
ail of said stationary blades (61) are offset from 
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each other with respect to the longitudinal axis 
of said rotary cylinder. 

18. The epilating device as set forth in claim 1 . wherein 

5 

said at least one set of blades comprises two 
movable blades (71 A) which are respectively 
connected to the two actuator bars (101A. 
1 02A) an-anged along the longitudinal axis of 
said rotary cylinder (40A) so as to be driven w 
thereby to move against and away from each 
other for catching and pinching the hairs ther- 
ebetween. 

1 9. The epilating device as set forth in claim 1. wherein is 

said set of blades (61.71 ;7i A) in each pinching 
row unit (50; 50A) are offset with respect to the 
longiludinal direclion of said rotary cylinder 
from the set of blades in the circumferentially so 
adjacent pinching row unit. 

20. The epilating device as set forth in claim 1 . wherein 

said at least one set of blades comprises a sta- 25 
tionary blade and a pair of movable blades on 
opposite of said stationary blade, each of said 
movable blades being connected to each one 
of TWO actuator bars amanged along the longi- 
tudinal axis of said rotary cylinder so as to be 30 , 
driven thereby to move against and away from 
said stationary blade for catching and pinching 
the hairs therebetween. 

21 . The epilating device as set forth in claim 1 , wherein 35 

said at least one set of blades comprises a sta- 
tionary blade and a movable blade, said mov- 
able blade being connected to one of said ac- 
tuator bars so as to be driven thereby to move 40 
against and away from said stationary blade for 
catching and pinching the hairs therebetween. 
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